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Abstract 
This paper introduces an innovative and inclusive learning world that The Georgia STEM Accessibility Alliance (BreakThru) is 
developing by researchers at the University of Georgia and Georgia Institute of Technology. Electronic mentoring (e-mentoring), 
virtual training, social networking, video analysis, and personalized virtual learning communities are integrated as ways to 
enhance accessibility of adolescents and adults interested in pursuing science, technology, engineering, and mathematics (STEM) 
careers. Universal design (UD) concepts are reflected as core design principles to provide various virtual media options 
embedded in the project. 
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Researchers at the University of Georgia and Georgia Institute of Technology are developing an innovative and 
inclusive learning world that combines elements of social networking and virtual communities for adolescents and 
adults interested in pursuing science, technology, engineering, and mathematics (STEM) careers. The Georgia 
STEM Accessibility Alliance (BreakThru) integrates electronic mentoring (e-mentoring), virtual training, social 
networking, video analysis, and personalized virtual learning communities. s virtual media model is an 
innovative and inclusive approach for accessing learning. Universal design (UD) concepts are central to the model 
and reflect the approach of proactively including accessible design features, while minimizing the need for 
individually, retrofitted accommodations. BreakThru  most distinctive feature is the use of virtual islands to support 
or implement e-mentoring activities. The Mentoring Islands are located in the world of Second Life (SL); it is a core 
resource for BreakThru activities. The BreakThru participants engage in a UD virtual world using avatars to access 
e-mentoring, social networking, academic support, transition assistance, and research. BreakThru mentors, and 
students are able to virtually access an inclusive learning environment using a variety of social networking tools.  
The purpose of this chapter is to focus on issues pertaining to virtual environments and social media tools 
specific to only one group of learners served through BreakThru. While adolescents and adults with all types of 
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disability have access to BreakThru, we will focus the review only on adolescents and adults demonstrating 
cognitive-based literacy barriers (e.g., learning disabilities, ADHD, brain-injury).  
1. BreakThru Model 
       The BreakThru theory of change model in Figure 1 provides a description of the process by which we 
evaluate outcome indicators for the project. This model outlines the constructs that constitute the desired change for 
the persistence of BreakThru students with disabilities in STEM undergraduate and graduate programs.  
Specifically, the underlying assumption is that by providing best practices in STEM instruction and UD resources 
through e-mentoring, we would expect to see an increase in student self-advocacy, an increase in student self-
determination, an increase in networking, and a decrease in student anxiety in science and math.  If that is the case, 
 
 
 
Figure 1.  BreakThru theory of change model 
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and science along with increased participation in STEM coursework and extra-curricular activities.  The 
combination of affective changes and observable behaviors should lead students to take concrete steps to persist in 
STEM and finally to enter into and graduate from STEM undergraduate and graduate programs.  
 
1.1. Essential Features of BreakThru 
The digital, multi-networked, multi-tasking, constantly changing world of information and communication is 
redefining literacy in the twenty-first century [1]. Social networking and other virtual competencies are essential for 
success in school, our social life, and the workplace. There is a critical need for more researchers to examine the 
similarities and differences between the demands of these social networking tools and personal virtual learning and 
work environments for students with disabilities.  
 BreakThru integrates e-mentoring, social networking tools, and personalized virtual learning environments 
to provide individuals with disabilities opportunities and resources to participate and be successful in STEM careers. 
BreakThru is more than just a portal for technology. Rather, it is a personalized virtual learning environment 
constructed to provide e-mentoring resources for supporting the success and the persistence of SwD in STEM 
majors and careers. The following key factors are essential to the success of this model: virtual access; social 
networking tools; e-mentoring; persistence incentives; case-based reasoning resources; and UD principles. 
2. Focus on Access Through Social Networking and Virtual Environments 
BreakThru is a scalable model developed to provide individuals with disabilities social networking tools and 
personal virtual learning environments to accommodate their access to and persistence in STEM learning and career 
attainment. Accommodations adjust the manner in which situations are presented so that individuals with 
documented disabilities can either access and/or demonstrate knowledge in a fair and equitable fashion. 
Traditionally, assistive technologies (AT) have been seen as central to the solution for helping individuals with 
literacy barriers access learning, but there is a growing awareness that AT may not be enough in the world of work 
and education[2]. The rapid proliferation of technologies has led to a blurring of the line between assistive and 
 
A distinctive feature of BreakThru is the development of Mentoring Islands in SL to support or implement many 
of the project activities. Virtual worlds have shown significant promise for mentoring and teaching. Second Life was 
chosen as the platform for the Mentoring Islands because it allows us to create self-contained, safe areas to provide 
student -approved content while also enabling access to content. Virtual worlds have shown promise for distance 
learning, social interaction, learner engagement, role-playing, and group work [3]. Unfortunately, accessibility and 
UD principles have not been a primary concern for many developers of virtual platforms [4]. However, the level of 
accessibility in virtual worlds and gaming environments appears more limited by the time and resources available 
for the development of the environment than by any barriers inherent in the technology [5]. Yet UD principles are 
increasingly but slowly becoming integrated throughout virtual worlds (see, for details, Second Life Wiki, 2011).  
 One of the difficulties with accessing SL for individuals with literacy barriers is that the viewer was never 
designed with any voice-out put screen readers. This lack of built-in compatibility with readers suggests difficulty 
for SL controls and environment objects to be translated into sound and speech. However, as text-to-speech (TTS) 
applications become more available in SL, the population with literacy barriers will reap significant benefits. At this 
time, it is safe to say that SL is semi-accessible with voice to text programs. According to Todd [5], SL is most 
useful for individuals with literacy barriers through text chat other 3-D functions. 
 Popular social networking tools such as Facebook, Twitter, and texting are all tools that are used in the e-
mentoring process throughout BreakThru and provide accessible TTS software. The pressure to answer or send 
a text immediately has opened the access for TTS to be available on most hand-held phones, iPADs, or blogs. 
Voice-to-text communication provides easy access to e-mentoring activities [5]. For instance, many TTS software 
programs provide voice recognition applications designed for texting on touch screen phones. Many of the phone 
companies that use TTS texting software, such as The Droid, are free for the app and texts are routed through the 
user's wireless plan without a surcharge. In Breakthru, we are currently investigating how these social networking 
tools can best be used during the e-mentoring process for both the mentors and student learners.  
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3. Focus on Persistence Incentives 
Identifying those factors significantly influencing the persistence of adolescents and adults with literacy barriers 
helps to identify the supportive networks essential for success [6]. For instance, some adults want to pursue STEM 
technical fields of study, but do not persist because of competing demands on their time, economic restrictions, or 
unsatisfactory past academic experiences that do not support engagement in current postsecondary settings. The 
variables [7]. The literature in the fields of psychology and education has addressed persistence primarily in 
psychological terms (e.g., self-regulated, self-concept, goals, intrinsic motivation). However, contemporary 
, relationships, and broader social 
and cultural experiences that affect persistence [8]. In addition, Cara & Litster [9] stress the importance of 
considering engagement (context, texts, and tasks) and systemic factors that are equally essential for a better 
understanding of persistence.  
4. Focus on Electronic Mentoring (E-mentoring) 
BreakThru is a learning community that connects students with disabilities and mentors using a variety of social 
media and computer-mediated communication (CMC) tools in mentoring relationships. This type of mentoring is 
known as electronic mentoring or simply e-mentoring as compared to face-to-face (FtF) mentoring programs.  As e-
mentoring can occur across asynchronous time and place, it has benefits not found with FtF programs. A growing 
literature base is available describing e-mentoring programs and their usefulness in educational, business, human 
resources, and social environments [10][11]. Unfortunately, while conceptual models have been developed to 
describe the e-mentoring relationship, there is limited empirical evidence for their overall effectiveness.  Given that 
over one billion individuals use the internet today [12], it seems that a technology-based form of mentoring built 
upon empirical-based models is critically needed, particularly in the STEM fields.  For SwD interested in STEM 
careers, the use of e-mentoring allows for more access to mentors representing a variety of disciplines and locations.  
In addition, we know that research is available indicating that individuals from nondominant groups (e.g., 
individuals with disabilities) are more likely than members of dominant groups to seek e-mentoring relationships 
[13].  
5. Focus on Case-Based Reasoning Resources 
As a way of providing exemplars for individuals with literacy barriers to observe and imitate, we developed 
video cases that are offered through the BreakThru platform (see Figure 2). Based on case-based reasoning (CBR) 
-like experiences where novice activities are scaffold
video- or text-based case knowledge [14].  
 
 
Figure 2. Using video cases in BreakThru 
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6. Focus on Universal Design Principles 
To build virtual learning environments for individuals with literacy-based barriers, proper design principles are 
required. Therefore, a virtual learning environment requires opportunities for differentiated learning opportunities, 
mentoring preferences, and academic choices [15]. For many adolescents and adults with literacy barriers with 
reading presents a substantial barrier and has a negative impact on academic and employment outcomes. Therefore, 
UD solutions that provide these individuals virtual media options for alternative means of accessing print are of 
critical need in both the education and the work environment. In helping to design e-mentoring opportunities 
throughout the BreakThru activities, attention was paid toward incorporating the principals of UD into our e-
mentoring activities and social media tools. Scott, McGuire, & Shaw [16] suggest nine essential UDI principles (see 
Table 1). We expanded these nine principles and developed a more comprehensive UD rubric for use with 
individuals demonstrating literacy barriers (see Table 2).   
6.1. Implications  
The lack of access to and acquisition of literacy skills has an unsettling outcome on career development and adult 
income. The effectiveness of access to literacy for an individual is dependent upon knowledge of specific cognitive, 
affective, and language processes that influence different types of learning demands. Understanding the reason(s) for 
the literacy deficits should influence the type of accommodation(s) chosen, particularly in the use of social 
networking tools and virtual learning communities. As noted throughout the chapter, BreakThru is a model 
developed to evaluate the effectiveness of using personalized virtual learning environments, e-mentoring, social 
networking tools, and UD principles to provide adolescents and adults with disabilities greater access to STEM 
careers. Central to the BreakThru model is the exploration and the utilization of e-mentoring for individuals in both 
their academic and employment settings. We will continue to investigate the effectiveness of e-mentoring for SwD 
by examining moderating variables that influence the mentor/student relationship. We will evaluate such factors as 
type of social media tools, quality of mentor/student match, frequency of communication, and persistence 
incentives.  
 
Table 1. UDI principles developed by Scott, McGuire, & Shaw [16] 
 
 
 UDI Explanation 
1 Equitable use The design should be useful and marketable to people with diverse 
abilities. 
2 Flexibility in use The design should accommodate various individual preferences and 
abilities. 
3 Simple and intuitive 
prior knowledge and experience. 
4 Perceptible information  
5 Tolerance for error  
unintended actions.  
6 Low physical effort  The design should be used comfortably with minimum of fatigue. 
7 Size and space for approach and use Appropriate size and space should be provided for approach, reach, 
or mobility (The Center for Universal Design, 1997). 
8 A community of learners The instructional environment should promote interaction among 
students and between students and faculty. 
9 Instructional climate  Instruction should be welcoming and inclusive. 
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Table 2. Applying UDL and UDI to solve common learning problems of adolescents and adults learners with literacy barriers 
Note. Numbers from 1 to 9 in UDI cells indicate principles in Table 1. UDI principle 
 
 
Literacy 
Barriers  
Description  Universal Design Learning Universal Design Instruction 
Literacy 
Barriers Recognition Strategic Affective Recognition Strategic Affective 
Classroom 
support 
ability to 
structure 
knowledge 
[17][18], prior 
knowledge 
[19] 
   1, 2, 3, 4, 5, 6 
1, 2, 3, 5, 
6, 8, 9   
Networking: 
Communication  
feedback 
[20][21] [22]      
1, 2, 3, 5, 
6, 8, 9 
1, 2, 3, 4, 
5, 8, 9 
Math & Science 
anxiety 
prior academic 
experience 
[23][24] 
       1, 2, 3, 4, 5, 8, 9 
Self-
determination 
learned 
helplessness 
[25], self-
management 
(self-
monitoring, 
self-
determination) 
[17] 
     1, 2, 3, 5, 6, 8, 9 
1, 2, 3, 4, 
5, 8, 9 
Self-
determination 
Goal setting 
[26]      
1, 2, 3, 5, 
6, 8, 9   
Self-advocacy, 
Self-
determination 
self-
esteem[17]        
1, 2, 3, 4, 
5, 8, 9 
Self-advocacy, 
self-
determination 
wrong 
attribution(self
-assessment) 
[27] 
       1, 2, 3, 4, 5, 8, 9 
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